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摘  要 
I 














别为 4.73、1.17 和 58.02 g·kg-1，显著高于对照区(依次为 2.46、0.60 和 29.16 g·kg-1)；
此外，营巢会导致土壤 pH 略有降低，营巢区(3.24)小于对照区(3.72)。进一步分









壤养分供应的差异，营巢提高了活叶 N 含量：营巢区台湾相思活叶中的 N 含量
(44.70 mg·g-1)显著高于对照区 (43.05 mg·g-1)，δ15N (9.12 ‰)亦高于对照区













摘  要 
II 
显著影响台湾相思林凋落量动态的主要因素，而营巢对凋落量的影响并不显著，
但营巢区凋落物的 N、P 含量(27.76、1.46 mg·g-1)及 P 年归还量(6.91 kg·hm-2)均显
著高于对照区(依次为 24.74、1.15 mg·g-1 和 5.15 kg·hm-2)，证明营巢可显著提高
凋落物养分含量，因而加快养分的凋落归还。此外，营巢区台湾相思林养分循环
参数 R 值为 1.44，小于对照区 1.59，也表明营巢区内养分元素循环较快。 
本研究还表明，鹭鸟营巢加快了台湾相思凋落叶的分解。凋落叶在营巢区的
分解系数 k 为 0.0032 d-1，显著高于对照区(k=0.0027 d-1)。研究还发现，凋落叶分
解时 δ15N 与初始值相比发生了改变，表明凋落叶分解过程中外源 N 的进入，由



























The herons, long-legged freshwater and coastal birds in the Ardeidae family, are 
widespread in China and play an important role in wetland ecosystem. They often 
make nest on tree or bamboo and feed on young fish, shrimp, aquatic insect and 
amphibian. In the nesting area, a large amount of heron’s excreta rich with nitrogen 
and phosphorus element can be found, which often lead to changes in the nutrition 
cycle of forest. In order to reveal the process that herons transport nutrients from 
the aquatic to the terrestrial environment and impact the nitrogen and 
phosphorus cycle of forest ecosystem, an experiment was carried out in the 
Acacia confuse forest at the Xiamen Dayu Island Reserve for Egrets, a typical 
uninhabited island in Xiamen estuary, through community ecology and 15N 
natural abundance method. 
The results reveals that heron nesting can significantly improve soil nitrogen, 
phosphorus and carbon contents and reduce soil pH. Moreover, it is proved through 
15N natural abundance method that these changes were caused by heron excreta. 
Firstly, heron nesting increases soil available nutrient content such as ammonia, 
nitrate and available phosphorus, which are respectively 138.78, 208.70 and 342.11 
mg·kg-1 in the nesting area and 84.77, 124.97 and 115.91 mg·kg-1 in the control area. 
Secondly, heron nesting also improves soil total nitrogen, total phosphorus and 
organic carbon content, which are respectively 4.73, 1.17 and 58.02 g·kg-1 in the 
nesting area and 2.46, 0.60 and 29.16 g·kg-1 in the control area. However, soil pH 
appears contrary trend, reducing from 3.72 in the control area, and to 3.24 in the 
nesting area. Further, soil δ15N is 7.48 ‰ in the nesting area, higher than that (4.16 ‰) 
in the control area, showing that heron excreta influx, is the main reason for these 
changes described above. 
Seasonal changes can significantly influence soil available nitrogen content in the 
control area, which may be due to temperature and humidity changes. The nesting 
area is influenced by the changes, as well. However, there are some difference in 
seasonal dynamic of soil available nitrogen between the nesting and control area 
because the former is affect by extra heron nesting at the same time. As for soil total 















effect of seasonal changes are not significant in neither of the two areas.  
The research also shows that heron nesting can also significantly increase the 
nitrogen content of Acacia confuse fresh leaves and nutrient returned gross of litter 
fall. Firstly, due to the differences in soil nutrient supply, the nitrogen content of 
Acacia confuse fresh leaves in the nesting area (44.70 mg·g-1) is significantly higher 
than that in the control area (43.05 mg·g-1) and 15N natural abundance method 
demonstrates that the former indeed absorb the nitrogen originating from herons 
excreta which has a higher δ15N (δ15N of Acacia confuse fresh leaves are 
respectively 9.12 ‰ in the nesting area and 2.80 ‰ in the control area). Though there 
are not significant differences in litter production monthly dynamics and annual 
amount between the nesting area and control area, which shows that litter production 
mainly depends on species characteristics and climate factors, the nitrogen and 
phosphorus contents and returned gross of litterfall are higher in the nesting area (they 
are respectively 27.76, 1.46 mg·g-1 and 6.91 kg·hm-2) than that in the control area (they 
are 24.74, 1.15 mg·g-1 and 5.15 kg·hm-2 respectively), which show that heron nesting 
can significantly increases nutrient content and nutrient return of litterfall. In addition, 
the nutrient cycling parameter R (the ratio between litter layer amount and annual 
litter production) of Acacia confuse forest in the nesting area is 1.44, lower than 
that in the control area (1.59), also indicating that the nutrient cycling of nesting 
area is faster and more intense.   
The experiment of Acacia confuse leaf litter decomposition shows the 
decomposition coefficient k in the nesting area is 0.0032 d-1, significantly higher 
than that in the control area (k=0.0027 d-1), indicating that heron nesting can 
accelerate decomposition. Apart from that, δ15N of leaf litter has changed as 
decomposition started, compared with the initial, which demonstrates the 
participation of exogenous nitrogen. As a result of higher δ15N of exogenous 
nitrogen in the ground at nesting area, the leaf litter also had higher δ15N during 
decomposition process. 
The research also reveals that heron nesting can reduce the understory vegetation 
diversity of Acacia confuse forest. The soil of nesting area is rich with phosphorus 
and ammonia and nitrate, which may benefit some species but at the same time inhibit 
more plants’ growth. In addition, Pielou evenness index in the control area is higher 
than that in the nesting area indicating that individual of most species in the control 















heterogeneity caused by herons excreta influx.  
In general, through excreta influx, heron nesting can obviously alter soil 
physicochemical properties and significantly increases the nitrogen content of Acacia 
confuse fresh leaves and nutrient content of litter fall, promotes nutrient return and 
litter decomposition. As a result, it accelerates the nitrogen and phosphorus cycling of 
Acacia confuse forest in the uninhabited island. Meanwhile, it also causes some 
negative effect such as reducing the diversity of understory vegetation.  
 
Key words: Heron nesting; Uninhabited island; Acacia confuse forest; Nitrogen and 














1 前 言 
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壤的总氮浓度为 3.50 mg·g-1，要远高于不受海鸟干扰的岛屿 0.16 mg·g-1，总磷浓
度前者为 0.430 mg·g-1，要远高于后者 0.024 mg·g-1。Hobara[7]和 Mizutani[8]的研究
也都得出相似的结果。 
对于土壤 pH 而言，鸟粪输入区域的 pH 往往低于对照区[6,9]。在 Hobara[7]的
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